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December 1, 2009:2202–4acts and obscuring of the vessel lumen (2–4). These artefacts are
ost problematic with steady state free precession (SSFP) and
adolinium angiography. Typical metallic stent artifact on MRI
auses signal dropout due to magnetic susceptibility and radiofre-
uency shielding. Magnetic susceptibility scrambles the phases of
ndividual spins leading to signal void, which is almost complete with
tainless steel—particularly when compared with other alloys such as
itinol and platinum (2). Radiofrequency shielding refers to current
nduced in the stent wall that opposes the original magnetic field and
eads to reduction in overall signal. This current increases with the
esonance frequency, and thus shielding becomes more pronounced
ith high field strengths used in clinical imaging. Thus, MRI is not
quipped to identify in-stent stenosis or aneurysm formation, and
ndeed lack of signal might give falsely reassuring appearances within
he vessel lumen.
The authors used multislice computed tomography at the end of
heir 5-year follow-up, and we feel this imaging modality is not
usceptible to the same artefact and signal loss as MRI (5). Although
he authors did not demonstrate aortic aneurysm formation in their
eries, other larger albeit less complete series have demonstrated
neurysm formation of up to 9% (6), and this might have been missed
ith MRI, leading to potentially serious consequences. Indeed most
neurysm formation secondary to stenting is likely to occur soon after
he procedure, and thus a 5-year delay for accurate imagingmight lead
o unnecessary patient risk. The magnetic resonance scanning, al-
hough safe, is expensive; thus to ensure both clinically relevant and
ost-effective follow-up of patients undergoing aortic stenting in the
etting of CoA, we suggest early (3 months) post-procedural com-
uterized tomography imaging. Some might argue a significant
adiation load accompanies this form of imaging; however, with
imited scan length, nonelectrocardiogram gating, and use of tube
odulation to reduce unnecessary current, it is possible to ensure that
his is kept to a minimum.
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eply
e fully agree with the comments of Dr. Kenny and colleagues.
ultislice computed tomography (MSCT) is currently the
oninvasive imaging modality of choice for the evaluation of
atients with coarctation of the aorta (CoA) after stent implan-
ation. Indeed, this technique provides detailed 3-dimensional
natomic images not only of the aorta but also of the coronary
rteries, which is of great importance for adult patients with
oA. In addition, accurate measurements of the aortic diame-
ers at the stented segment can be obtained with this imaging
odality. A major limitation of this technique is the significant
adiation exposure—which, however, will be lowered in the
ot-so-far future with the newer 256 MSCT devices.
Magnetic resonance imaging (MRI) is of limited value in
oA after stent implantation, because the stent-related “shield-
ng” artifacts prevent detailed evaluation of the aorta within the
tented aortic area. In our study (1), MRI angiography was used
or patient evaluation before the intervention and at follow-up
or the evaluation of the intervention result when MSCT was
ot available and also for the assessment of the brain circulation
circle of Willis). We currently use MSCT to identify stent
ractures and in-stent restenosis and to evaluate the effects of
ntervention on aortic wall at 1 month and 2 and 5 years after
tent implantation for adult CoA.
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larification and
orrection About the
esign and Implementation
f the PROSPECT Trial
n his commentary in the May 26, 2009, issue of the Journal,
anderson (1) makes assertions about the design and implementation
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December 1, 2009:2202–4f the PROSPECT (Predictors of Response to CRT) trial as well as
he role of the sponsor, Medtronic, that require clarification and
orrection. The author claims that study sites were selected solely
ecause they were high-volume cardiac resynchronization therapy
CRT) implantation centers rather than on the basis of echocardio-
raphic experience. The PROSPECT trial included academic and
arge private practice centers in Europe, the U.S., and Hong Kong.
he CRT implantation experience was 1 criterion for selection,
ecause placement of the left ventricular lead is viewed as an
mportant contributor to therapeutic response. Additional and equally
mportant criteria included cooperation among echocardiography,
lectrophysiology, and heart failure specialties within the center; the
bility to collect standard echocardiography data; and a demonstrated
bility to execute clinical trials. Furthermore, sites were accredited by
heir regional core echocardiography laboratory by providing high-
uality images before enrolling subjects (2).
Contrary to Sanderson’s statement (1), enrolling centers were not
equired to analyze tissue Doppler imaging (TDI); this was the
esponsibility of the core echocardiography laboratories (2). Hence,
raining the centers to analyze tissue Doppler images was not
ecessary. The PROSPECT trial was not originally powered to assess
he validity of TDI measures, and as such, sites were not required to
ave echocardiography machines with this capability. During the
tudy but before any analysis, Medtronic supported the physician
teering Committee’s request to expand the enrollment of patients at
enters with TDI-capable equipment, to properly power the study for
nalysis of TDI parameters. Enrollment was increased from an
riginally planned 300 subjects to 498. The Steering Committee—
omprising prominent echocardiographers, heart failure specialists,
nd electrophysiologists—was involved in the trial design and the
ollection, monitoring, and analysis of data (3). Throughout the
xecution of the trial, the sponsor followed their recommendations,
hich included a quality control initiative to ensure consistent
easurements of images by the core laboratories (2).
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eply
thank Dr. Schaber for his clarifications and comments on my
ommentary (1). I have no doubt that the PROSPECT (Predictors of
3esponse to CRT) trial was designed with the best of intentions, but
ometimes there are unforeseen and unintended consequences of
linical trials. The importance of centers having implantation experi-
nce is clearly a sine qua non, but my point was that the echocardi-
graphy experience at these centers might not have been so critically
valuated. This is illustrated by Dr. Schaber’s statement that “enroll-
ng centers were not required to analyze tissue Doppler imaging
TDI); this was the responsibility of the core echocardiography
aboratories. . .hence, training the centers to analyze tissue Doppler
mages was not necessary.” This might be strictly true, but technical
kill is required for the acquisition of the TDI images as well as
nalysis. It is clear from the study design report (2) that TDI
easurements were a critical part of the study from the start (see
able 1 of the article, which lists all the standard and TDI indexes to
e tested). In addition, it was intended that these would be a major
art of the study: page 601: “We will test each echocardiographic
redictor against predetermined primary and secondary response
utcome measures, each with predefined cutoff values.” In light of
his, it is surprising that Dr. Schaber states “The PROSPECT trial
as not originally powered to assess the validity of TDI measure, and
s such, sites were not required to have echocardiography machines
ith this capability.” Indeed, one of the problems in retrospect was the
ack of power. A large number of echocardiographic predictors were
valuated, but individual sample sizes were not calculated; rather,
ower calculations were done on an initial sample size of 250 patients,
ut there is no justification of how this number was decided upon.
urthermore, if there is wide variation in the ability to acquire
igh-quality images, then analysis will be difficult no matter how good
he training is, and this will affect the power of the study—as
ubsequently became obvious in the published results (3). For exam-
le, even the results of the relatively simple measurement of left
entricular volume were often widely different in the implanting
enters compared with the core laboratories, as I pointed out in my
ommentary. Thus, a potentially useful tool has been discredited and
ow practically all but discarded, which might not be in the best
nterest of potential patients or the community paying for the excess
umber of implanted devices.
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